Eco Design integrates environmental thinking into product design and packaging including in its production, consumption and disposal of the product life cycle in the supply chain. In today's scenario eco design is very important for saving our environment. This papers aims to investigate the technology, organization and environment factors of the eco design that influence the adoption of Green Supply Chain Management using Fuzzy Quality Function Deployment (FQFD). Quality function deployment (QFD) is a planning and problem-solving methodology used to translate customer requirements (CRs) into technical requirements (TRs) in the Course of new product development (NPD). In the proposed model, fifteen fundamental requirements of customers are identified and eight main factors of eco design are derived to satisfy the overall requirements as detailed. The importance of the customer requirements and relationship strength were identified as linguistic data. We have collected data for the criteria from the decision makers of the automotive industry. Under different situation the values of subjective data are often inaccurate so we have applied Fuzzy Quantitative Approach to overcome this deficiency of high subjectivity and low reliability. This study shows the fuzzy logic using Quality Function Deployment for easy decision making. So this proposed method shows the final ranking of the important eco design factors that influences the adoption of Green Supply Chain Management in the automotive industry. The final result of paper gives Stakeholder Cooperation is the most important factors of eco design.
Environmental Impact at Each Stage Of The Supply Chain
Environmental impacts should be considered cumulatively over the stages of the supply chain life cycle of a product or service to avoid shifting adverse environmental effects from one stage of the life cycle to another ( fig. 1.) . It involves considering the impacts of extraction of raw materials, distribution, operation and disposal. One of the key aspects to green supply chains is to improve both economic and environmental performance simultaneously throughout the chains by establishing long term buyer-supplier relationships.
Fig. 1: Environmental Impact at Each Stage of the Supply Chain
Enterprises have developed a diverse set of initiatives for greening SCM, including screening suppliers for environmental performance, providing training to build supplier environmental management capacity, and developing reverse logistics systems to recover products and packaging for re-use and remanufacture. Green SCM can not only generate environmental benefits, but also business benefits [1] . This paper is concerned about environmental component of supply chain (SC). It considers factors that influence the adoption of green practices from within the organisation and the external environment.
This paper is the comprehensive study of various such factors which motivates and encourages the Industries to transit from conventional supply chain to an Eco friendly supply chain in order to reduce the environmental footprint of the organisation. In this study various driving factors are identified by referring to the literature and by consulting various experts from academia and industry. The identified factors are then tested in the Indian automobile manufacturing environment and then are analysed in order to identify the relative importance of the factors and also the relation between the factors identified is adjudged. The factors are extensively analysed using Fuzzy Quality function deployment (FQFD).
Study consists of, 1. Identification of the environmental factors leading to the development of green supply chain. 2. Questionnaire preparation and send to Indian automobile manufacturing industries. 3 . Getting response from industries and evaluating factors based on above tool.
FACTORS OF GREEN SUPPLY CHAIN
The factors are basically identified which motivates and encourages the implementation of GSCM in Indian automobile manufacturing industry from the literature reviews and expert opinions are basically categorized as follows
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Internal management (IM)
For effective design and implementation of a green supply chain management, the management intervention is very essential. It includes three sub factors that are environmental policy, top management commitment and government legislation. Lack of commitment from top management is a chief barrier for successful adoption of green business practices (Sharma, 2000) . Also the success of any environmental management practices relies significantly on the maturity level of senior management leadership and commitment (Pun, 2006 
Organization Context (OC):
There is a range of different organisation-related green supply chain management factors. Personal commitment of individuals (including founder and owner) has been found to be positively related to green supply chain management. Interestingly, not top management but middle management's support is positively related to environmental purchasing (Carter et al., 1998) . Operational and environmental improvement has been found to be positively related to employee involvement (Hanna et al., 2000) . To successfully drive green supply chain management practices, personal commitment and impetus have not necessarily resided at top-management level (Drumwright, 1994).
External context (EC): it includes green supplier, Effective communication with supplier and
Customer awareness program. The major industries take raw material from the supplier who is certified with ISO 14000 and environment management system (EMS). For reducing the environmental degradation and to provide the sustainable competitive product Effective communication with supplier is very important in today scenario. The final consumer of product knows how to use product in correct manner so that the total effect on environment should be reduced for that some companies take customer awareness program and seminars. By interacting with their suppliers and customers, manufacturing organizations could potentially develop and implement more effective solutions to environmental challenges they are facing (Vachon and Klassen).
Stakeholder Cooperation (SC):
External Stakeholders include Government, Suppliers, Customers and surrounding community. Various studies have given due importance to external stakeholders as the factors. Government regulation, including inspections and enforcement actions, is one of the most important factors affecting a firm's decision making process. Legislation rather than any other factors was the driving force for environmental management in the SMEs. Thus, compliance with existing legislation is a key motivating Easy to transport and retain: easy to transport and retain during the logistics to retailers and reverse logistics from users. Easy to process and assemble: easy to process and assemble during manufacturing. Less energy consumption: consuming less energy and electricity during all the life-cycle stages. High durability: slow to deteriorate and highly reliable during usage. Easy to reuse: easy to reuse as a product or as a part. Easy to disassemble: easy to disassemble in the maintenance stage during usage and in the end-oflife stage. Easy to clean: easy to clean the exterior. Easy to sort: sorting products or parts easily from the viewpoint of material. Safe to incinerate: releasing no toxicities during incineration in the end-of-life stage. Safe to landfill: releasing no toxicities out of the sites after land filling the parts or the remains after incineration. Harmless to the living environment: harmless to the living environment of the users and the inhabitants of their neighbourhood during manufacturing and usage. For example, toxic substances, noises, vibrations, electromagnetic waves, or smells are not released. Safe emission: safe emission from the manufacturing plants. Possible to dispose of at ease: requesting no consideration of resource depletion or toxicity when users throw away.
WHY QUALITY FUNCTION DEPLOYMENT (QFD)?
Quality Function Deployment (QFD) was developed to bring the personal interface to modern manufacturing and business. In today's business scenario, where the growing distance between producers and users is a concern, QFD links the needs of the customer (end user) with design, development, engineering, manufacturing, and service functions. QFD is a comprehensive quality system that systematically links the needs of the customer with various business functions and organizational processes, such as marketing, design, quality, production, manufacturing, sales, etc., aligning the entire company toward achieving a common goal.
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HOUSE OF QUALITY
House of Quality is a diagram, resembling a house, used for defining the relationship between customer desires and the firm/product capabilities. It is a part of the Quality Function Deployment (QFD) and it utilizes a planning matrix to relate what the customer wants to how a firm (that produces the products) is going to meet those wants. It looks like a House with a "correlation matrix" as its roof, customer wants versus product features as the main part, competitor evaluation as the porch etc. The basic structure is a table with "WHATs" as the labels on the left and "HOWs" across the top. The roof is a diagonal matrix of "HOWs vs. HOWs" and the body of the house is a matrix of "WHATs vs. HOWs". Both of these matrices are filled with indicators of whether the interaction of the specific item is a strong positive, a strong negative, or somewhere in between. Additional annexes on the right side and bottom hold the "WHYs" (market research, etc.) and the "Hows". Rankings based on the WHYs and the correlations can be used to calculate priorities for the HOWs.
Fuzzy Quality Function Deployment (FQFD)
The solution methodology for the factors selection problem using quality function deployment is detailed in the following steps.
Stage 1 Fuzzy quality function deployment for factors weights
Step 1: Identification of environmental voice of customer: A structured lists of customer's requirement, which are the quality requirements in the traditional QFD matrix to represent the eight fundamental factors of green supply chain, are considered.
Step 2: Identification of green supply chain factors: factors of green supply chain that can fulfil the customer's requirement will be determined and their importances in rating associated with each of the customer's requirement are evaluated.
Step 3: Construction of central relationship matrix: A matrix is formed to link the relationship between the environmental voice of customer and green supply chain factors The central relationship matrix displays the degree by which each factors satisfies the corresponding customer's requirement. The matrix is formed by integrating the cross functional expert knowledge of the supply chain team. The difference between the proposed model and the traditional QFD is that the data are expressed and represented as linguistic variables rather that as crisp number. QFD team may be asked to rank the requirements as very important, important, moderately important and somewhat important. The strength of relationship between customer's requirement and green supply chain factors may be categorized as strong, moderate, weak and very weak. These are noted as opposed to using the traditional numeric scale (1, 3, and 9). The former method is easier to use due to its reliability as natural language.
Step 4: Fuzzification of input data: In this step, the input data are further represented in triangular fuzzy number (TFN) as demonstrated in table 1.1.
Step 5: Calculation of relative importance (RI j ): In this step the fuzzy arithmetic is applied in order to determine the relative importance between customer's requirement and green supply chain factors. Relative importance (RI j ) is computed using equation 1.1 by fuzzy implication w i and R ij . Where W i is the triangular fuzzy number of i th requirement of customer and R ij is the TFN in the relationship matrix of house of quality. 
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Step 6: Defuzzification of data: Defuzzfied crisp value is computed in order to rank the supplier selection criteria, the defuzziffied values are computed as below (Hassan, 2010) . Suppose M (a,b,c) is a STFN, then the defuzzified crisp value is computed as in equation 1.2. W j = ( + 4 + ) 6 ⁄ Relationship matrix displays the degree of relationship between each customer requirements and corresponding factors. The importance of the customer requirements and relationship strength were identified as linguistic data. The customer requirements were categorized as very strong (9), strong (7), moderate (5), low (3) and very low (0) respectively. Similarly, the linguistic data were further represented into symmetric triangular fuzzy numbers (STFN) as given in Very Important (8, 9, 10) Important (6, 7, 8) Moderately Important (4, 5, 6) Some Important (2, 3, 4) Less Important (0,1,2)
The central relationship matrix of House of Quality is formed to link the fundamental customer's requirement and the green supply chain factors. The central relationship matrix displays the degree by which each factors satisfies the corresponding customer's requirement. Three decision makers are asked to rank the requirements with Very Important (VI), Important (I), Moderately Important (MI), Some Important (SI) and Less Important (LI). The next step is to do fuzzification of the input data as demonstrated in the 
Results and Conclusion
Based on the fuzzy enhanced quality function deployment (QFD), the relationship between environmental voice of customer and the green factors were linguistically judged as strong, moderate, low and very low. The linguistic data were further represented into symmetric triangular fuzzy numbers (STFN) as given in the table 1.1. The prioritization of green factors (HOWs) using symmetric triangular fuzzy number (STFN) approach are shown in table 1.4. With the help of this method we got the most important green factor that is Stakeholder Cooperation which is useful for implementation of green supply chain in Indian automobile manufacturing industries. External context is the next important green factor.
Finally from table no.1. 4 We can see that green factor Stakeholder Cooperation and External context has got more weights than other factors so it will helpful for reducing the environmental effects of green supply chain.
For future scope we can add more green factors of green supply chain in the house of quality so that it will consider all main and sub factors that will useful for green supply chain. If environmental voice of customers and green factors are same in numbers than we can do consistency check for verifying the data obtained from company. 
